Introduction: Stroke has a high prevalence in the world's population and a significant impact on those affected. Objective: To determine the relationship between body functions evaluated according to the International Classification of Functioning, Disability and Health (ICF) parameters and the referral of poststroke subjects to rehabilitation services in the city of João Pessoa-PB. Methods: This study was an observational cross-sectional study involving patients diagnosed with stroke who were affected for less than 60 months and linked to the Family Health Strategy (Estratégia de Saúde da Família -ESF). The ICF stroke core sets that identify disabilities in the body function dimension were used to construct the research instrument. Access to rehabilitation was explored using a questionnaire developed from a literature review. The statistical method of logistic regression was used to identify the disabilities in body functions that were relevant to the referral of the post-stroke subject for rehabilitation. Results: The functions that were significant (p < 0.05) were functions relating to muscle tone (OR = 2.38), functions relating to voluntary movement control (OR = 2.60), emotional functions (OR = 2.22), and sexual functions (OR = 3.92).
Introduction
Stroke is a pathological entity with a high prevalence and has a severe impact on several dimensions of the affected individual's life, both in developed and developing countries (1) . Stroke can occur at any age, but the incidence is higher and doubles every decade after 65 years of age (2) .
Currently, morbidity and mortality due to stroke are major public health problems in Brazil and other Latin American countries because stroke prevention and the provision for appropriate treatment that can minimize disabilities represent a challenge (3) . Two-thirds of the deaths from stroke occur in low and middle income countries (1) . According to the Ministry of Health, there were 141,479 hospitalizations for strokes in Brazil in 2014. The southeast region had the highest percentage (42.94%), followed by the northeast with 27.72%. Among the states in the northeast, Paraíba ranked seventh in the number of hospitalizations with 4.4%; a total of 44 % of that number was concentrated in the city of João Pessoa (4) .
Generally, stroke survivors face a number of new problems, such as a lack of awareness of the severity of the impairment and its consequences, fear of the disease worsening, change in socioeconomic status and the need for care and information regarding their health condition. In more severe cases, the consequences of stroke can result in multiple disabilities, such as depressive symptoms, impaired cognition, low mobility and low capacity for self-care (5) .
In this regard, Euzébio and Rabinovich (6) have highlighted the need for the referral of patients affected by cerebrovascular diseases including stroke to rehabilitation services. These referrals require the involvement of different professional nuclei in the rehabilitation team (i.e., neurologists, physical therapists, occupational therapists, nurses, speech therapists, nutritionists, psychologists, and social workers).
In the city of João Pessoa, Unified Health System (Sistema Único de Saúde -SUS) users access rehabilitation services via referral by the Family Health Team doctor to a medical expert who is a professional in the municipal health network. Based on a clinical evaluation, the specialist prescribes a referral for the patient for rehabilitation treatment. Depending on the treatment area, the appointment can occur in two ways: through spontaneous demand, with the user attending the treatment center itself, or via the Municipal Department of Health's vacancy regulation service. In both situations, the individual must wait for a vacancy to become available (7).
Scheper et al. (8) noted that although there was some degree of functional recovery after stroke, most individuals suffered chronic consequences that resulted in disabilities in various dimensions of functionality. rehabilitation services. The body function dimension of the ICF was used because it provided parameters to measure the degree of disability (10) . The body function items contained in the stroke core sets were used to form the research instrument. The term core sets refers to essential items in surveying a particular health condition (11) . Additionally, a questionnaire was used that was developed by the researchers and that contained items covering access to rehabilitation, such as receipt of referral, receipt of treatment and continuity of treatment until the time of study participation. Personal identification, clinical and sociodemographic information was also included.
For the purposes of this study, "referrals to rehabilitation" were considered to be instructions received by the users to obtain the following care modes: physical therapy, psychology, speech therapy and occupational therapy. All of these modalities were grouped into a single dichotomous variable (referred or not referred to rehabilitation).
The description of the disability related to body functions was confronted with the need or not for rehabilitation. Two possible outcomes for the post-stroke subject were established: referral to rehabilitation or no such referral.
Data were collected between August 2010 and November 2011 during a visit to the study participant's home environment. In cases where the subjects had cognitive impairment and/or a speech deficit, the data were obtained from the caregiver or other proxy informant. Cognitive impairment was evaluated using the Mini Mental State Exam (MMSE), in which the educational level was considered when measuring the person's ability to answer a questionnaire; a score of 18 or more is required by a literate individual and 13 points or more by an illiterate individual (12) to exclude cognitive impairment. The exclusion criterion was the presence of major disabilities prior to the stroke episodes.
The data were initially tabulated in a spreadsheet (Microsoft Office Excel 2007) and later transferred to a statistical package (R software version 2.14.1). The statistical method of logistic regression was used to identify the disabilities in body functions that were relevant to the referral of the post-stroke subject for rehabilitation.
The variables investigated in the inferential analysis had a dichotomous nature and were classified as dependent ("referral to rehabilitation") and independent (disability in the body functions as follows:
Therefore, there is a need to adopt effective evaluation strategies to establish the functional profile and facilitate the development of appropriate rehabilitation strategies (9) .
The absence of parameters justifying the organization of the supply of rehabilitation services is believed to have negative consequences for individuals with stroke sequelae and for the public health system, such as difficulty of access, increased unmet demands for treatment, service overload, delayed start of treatment, and consequent worsening of the patient's functional status. Therefore, it maybe argued that health service referral data can provide information that may improve the organization and efficiency of these services in providing care.
In this context, the objective of this study was to determine the association of body function disabilities evaluated according to the "body function" dimension of the International Classification of Functioning, Disability and Health (ICF) stroke core sets with the referral of stroke-affected subjects to rehabilitation services in the city of João Pessoa-Paraíba.
Methods
This study was a quantitative study involving field research with a cross-sectional design. It included a sampling grid of 152 individuals diagnosed with stroke with a period of 60 months or less since onset. The subjects were over 18 years of age, of both genders and registered in the area covered by the Family Health Teams/Units (Equipes/Unidades de Saúde da Família -USFs) that made up the 5 Health Districts (Distritos Sanitários -DS) in the city of João Pessoa.
The sampling grid was constructed from lists provided by the Municipal Health Department and totaled 324 subjects of both genders linked to the USFs and affected by stroke during the period between 2006 and 2010. The sample size was determined using the formula n = Z2 PQ/d2, where n = the minimum sample size, Z = the reduced variable, P = the probability of finding the studied phenomenon, Q = 1-P, and d = the desired accuracy. P = 50% was adopted because it was a multi-dimensional evaluation and the desired accuracy for the study was 10%. Based on this criterion, the minimum sample calculated was 147 subjects.
We decided to evaluate the body functions of strokeaffected users due to their intimate connection with physical disabilities and their resulting need to seek "consciousness functions"; "orientation functions"; "attention functions"; "memory functions"; "emotional functions"; "perception functions"; "mental language functions"; "vision functions"; "auditory functions"; "vestibular functions"; "proprioceptive functions"; "tactile function"; "feeling of pain"; "defecation functions"; "urinary functions"; "sexual functions"; "functions relating to joint stability"; "functions relating to muscle strength"; "functions relating to muscle tone"; "involuntary movement reflex functions"; and "functions relating to voluntary control").
Because there were many variables in this study, a simple logistic regression model was constructed for each one to pre-select those that might form part of the final model. At this stage, a less judicious significance level of 20% was adopted because this was a screening process. A 5% significance level was adopted to fit the final model.
The Research Ethics Committee of the Health Sciences Center, Federal University of Paraíba (Universidade Federal da Paraíba -UFPB), approved the project under Protocol no. 430/09. Participants signed a consent form authorizing the performance of the study and the publication of the results. The participants' autonomy was respected and their anonymity guaranteed by ensuring their privacy regarding confidential data. Table 1 describes the general characteristics of the sample, which comprised 152 subjects distributed evenly between genders. As shown, there was a predominance of respondents living in a stable union and aged over 60 years, with a mean age of 65.95 years.
Results
Concerning stroke characteristics, ischemic was the most prevalent (40.8%), but a large percentage of the subjects could not identify the type suffered (44.7%). Most identified only one stroke episode in the five years prior to the interview, with the episode occurring more than 12 months prior. The mean time since onset was 26.74 months, which indicated a sample of individuals in the chronic phase of the disease.
Concerning access to rehabilitation services, 69.7% of subjects revealed that they had undergone rehabilitation after the stroke. However, 48% of the sample did not receive referrals to the service, and only 22.4% received treatment during the period surveyed. Table 2 shows the impairment in the "ICF body function" dimensions. All body functions investigated showed some degree of impairment among the sample subjects. Notably, the most affected functions were vestibular functions (71%), emotional functions (68.4%), memory functions (67.8%), muscle strength (66.4%), attention functions (59.9%), functions related to muscle tone (55.9%), perception functions (52.6%), awareness functions (52%), and pain sensation (50.0%). Table 3 shows the distribution of the prevalence of disability in body functions according to the referral to rehabilitation. The body functions for which most subjects had a disability and were referred to rehabilitation were consciousness functions (32.2%), attention functions (32.2%), emotional functions (41.4%), perception functions (31.6%), vestibular functions (37.5%), pain sensation (28.3%), muscle strength (37.5%), and functions related to muscle tone (36.8%). There was a number of affected individuals with some disability caused by stroke in all body functions who did not receive a referral to rehabilitation. Among the subjects who were not referred to a rehabilitation service, memory functions, attention functions, vestibular functions and muscle strength were the most prevalent in terms of the presence of disabilities.
A simple logistic regression model was developed for each body function for pre-selection to establish the final adjusted model. Variables that were significant (p < 0.2) were included in the final model. However, it should be emphasized that the body functions that were not included in the subsequent model fitting stages were also relevant for evaluation and intervention in the rehabilitation process. Note: * p-value < 0.2. 
Discussion
The sample studied enjoyed a high level of access to rehabilitation services, particularly in relation to initial entry into the service. However, the same situation did not occur regarding the continuation of treatment because most individuals were not in treatment at the time of participation in this study despite having the evaluated body function disabilities.
Concerning the functionality domain, the logistic regression model presented in this study showed a relationship between referral to rehabilitation and the functional capacity motor dimension that was represented by disability in functions relating to muscle tone and functions relating to the control of voluntary movements. By analyzing the isolated effect of each of these functions on the study's response variable, we observed a 2.38 and 2.60-fold increased probability of referral of the patient to rehabilitation for individuals with disabilities in functions relating to muscle tone and the control of voluntary movements, respectively. When organizing rehabilitation services, it is extremely important to emphasize this dimension to attend to the patient's motor function issues therapeutically.
Pavan et al. (13) found that 62% of participants had some motor disability; of these, 35% did not undergo rehabilitation treatment due to difficulty of access or lack of referral to a specialized rehabilitation center. According to Nunes, Pereira and Silva (14) , the motor function of stroke patients progressed satisfactorily after rehabilitation; delaying the start of treatment had a negative effect on this function and hence on the patient's functionality. This effect may arise during hospitalization or after discharge, when many patients
The final logistic regression model was fit by considering a more judicious significance level of 5%. The variables that were significant (p < 0.05) were functions relating to muscle tone, functions relating to voluntary movement control, emotional functions, and sexual functions (Table 4) . After structuring a logistic regression model, it is necessary to evaluate the accuracy of the estimates. The process operates according to a measure of discrepancy or goodness of fit. In this study, we used the deviance (D) function, which measures the discrepancy between the saturated model (best possible model) and the research model. The model was considered adequate because the D statistic related to the adjusted logistic regression model (173.2188) was less than the reference Chi-square value (176.2938) with 147 degrees of freedom.
Logistic regression analysis enables estimation of the natural logarithm (ln) of the odds ratio (OR) for all of the model's independent variables, thereby allowing direct estimation via parameter exponentiation. The results of the odds ratio calculation for the model variables in relation to the study outcome are shown in Table 5 . Interpretation of the odds ratio of the final logistic regression model variables is useful for verification of the effect of each variable on the possibility of the stroke patient being referred for rehabilitation. This analysis facilitates recognition of the profiles of patients referred to rehabilitation services in the city of João Pessoa. a high prevalence of depression in patients with chronic stroke; this situation was associated with disability.
Psychological care in rehabilitation deals directly with the individual's neuropsychological behavior and is meant to provide information on affective-emotional functions and to accomplish family dynamics (23) . The onset of a depressive episode after a stroke may be prevented by performing a care intervention developed by a psychologist. A study on post-stroke depression found that this complication was prevalent in the first quarter after impairment by the disease, with 41% of patients receiving specialized treatment; the prevalence was 54% in the group of patients without treatment (24) .
The results of the present study indicated that impairment in sexual functions was significantly associated with the patient's post-stroke referral to rehabilitation. In isolation, this variable showed the greatest influence on the response variable, with patients with disabilities in sexual functions being 3.92 times more likely to be referred to rehabilitation. This finding suggests the need to organize health services to provide specific attention to the treatment of the sexual dimension of functionality in patients who have suffered strokes along with a broader look at this issue by health management and all rehabilitation team professionals.
Concerning marital relationships in particular, a very large burden is placed on the spouse, which leads her/ him to absorb much of the emotional state of the sick companion, such as feelings of disappointment, dependency, lack of confidence, worthlessness and loneliness (25) . In this context, sexuality becomes a complicated issue to be discussed between the couple experiencing the negative effects of the disease. The literature indicates that 85% of spouses do not usually engage in sexual relations following the occurrence of a stroke (26, 27) .
The disability in sexual functions due to a stroke highlights the importance of rehabilitation in improving the patient's sex life because sexuality is a dimension that is very important to a person's quality of life (28) . In the field of physical therapy, various strategies are used in the treatment of sexual dysfunction, such as the use of kinesio therapy, biofeedback, electrotherapy and guidance on pelvic anatomy and sexual dysfunction (29, 30) .
The general characteristics of the study sample have been discussed in more detail in other studies (31, 32) . However, it should be emphasized that the results indicate the need for the inclusion and participation of individuals affected by stroke in support activities and/ or rehabilitation services. This strategy will maintain the health of and develop functionality in these patients. await treatment on extensive public health service waiting lists.
Motor function disability presents as hemiplegia or hemiparesis of the hemibody contralateral to the lesion in the cerebral hemisphere. The clinical picture of motor dysfunction includes muscle weakness, change of tone, associated reactions, loss of balance reactions, straightening and protection and loss of selective movement, which can hamper the patient's ability to perform functional movements with the trunk and limbs (15) . A study that investigated muscle deficiencies in post-stroke patients found the presence of hemiparesis in 80% of survivors, with a predominance of motor sequelae such as difficulty in motor control, spasticity, stiffness and pain, which are impairments that determine major functional limitations (16) .
Physical therapy plays a key role in treating these patients and makes use of various resources that can make muscle tone more functional to promote motor recovery and prevent secondary complications (17) . Dietz and Sinkjaer (18) stressed the importance of motor rehabilitation through physical therapy protocols to promote the recovery of motor ability, thereby preventing secondary complications. Therefore, it is fundamentally important to ensure the access of this population segment to rehabilitation services.
Regarding emotional functions in post-stroke patients, the sample subjects demonstrated a high prevalence of disability in this dimension. The decision to refer the patient to the rehabilitation service showed statistical significance, with an OR = 2.22. Because stroke causes neuromuscular and cognitive changes, impairment in functional performance has a very large negative impact on personal, family and social relationships and harms the quality of life of patients and their families (19) .
According to Terroni et al. (20) , psycho-emotional complications can be seen as determinants of the loss of functionality in individual with stroke sequelae. Brito and Rabinovich (21) highlighted the effects of depression as a secondary complication of stroke; depression resulted in longer hospital stays, greater functional and cognitive deficits, limitations in activities of daily living, a decreased life span and a decline in functionality in the absence of rehabilitation after hospital discharge compared with individuals who were not depressed. A study by Tanaka and Scheicher (22) that investigated the relationship between depression and postural imbalance in elderly people who had suffered strokes found
Conclusion
Given the current situation regarding the organization of rehabilitation services for stroke patients in the city of João Pessoa, great difficulties related to supply and accessibility for these users are observed when the modalities of physiotherapy, psychology, speech therapy and occupational therapy are analyzed as a whole. Planning measures that provide solutions to structure these services are important to provide equity in the provision of assistance. The decision models adopted here are tools capable of supporting the organization of effective and evidence-based supply.
We understand that the decision to group the methods above into a single dichotomous variable meant that inferences about the supply and accessibility of each included rehabilitation mode could not be drawn. Therefore, further studies are needed to address this issue and increase knowledge on this subject.
Furthermore, there is a need for studies covering a more homogeneous population in relation to time since stroke onset and more specific clinical pictures because this study's sample is characterized by subjects in the chronic phase of the disease in which the disabilities that are significant in the model are more prevalent.
The potential offered by the ICF, particularly tools such as the core sets, in providing more extended evaluations of the health needs of those suffering from stroke sequelae must be highlighted. The ways in which these data can be used to develop knowledge about the expansion and organization of service provision should also be further studied.
Given the chronic effects of stroke on the quality of life of the affected subjects, recognition of the relationship between disability in bodily functions and referral to rehabilitation represents a useful strategy to help services. In this sense, the findings of this study indicate that the presence of disability in functions relating to muscle tone, emotional functions, functions relating to voluntary movement control and sexual functions is associated with the referral of post-stroke subjects in the chronic phase to rehabilitation. Therefore, these services should be organized with the human and structural resources necessary to respond to these demands. To that end, it is also necessary to support management by providing information that can be used to create actions that support the user to provide more dignified and comprehensive care.
